Grand Valley State University

ScholarWorks@GVSU
Masters Theses

Graduate Research and Creative Practice

1999

Exploration into the Validity of Use of the
Bruininks-Oseretsky Test of Motor Proficiency in
Assessing the Adolescent with Down Syndrome
Robin J. Essebaggers
Grand Valley State University

Wynne M. Martin
Grand Valley State University

Gina E. Smies
Grand Valley State University

Follow this and additional works at: http://scholarworks.gvsu.edu/theses
Part of the Physical Therapy Commons
Recommended Citation
Essebaggers, Robin J.; Martin, Wynne M.; and Smies, Gina E., "Exploration into the Validity of Use of the Bruininks-Oseretsky Test of
Motor Proficiency in Assessing the Adolescent with Down Syndrome" (1999). Masters Theses. 480.
http://scholarworks.gvsu.edu/theses/480

This Thesis is brought to you for free and open access by the Graduate Research and Creative Practice at ScholarWorks@GVSU. It has been accepted
for inclusion in Masters Theses by an authorized administrator of ScholarWorks@GVSU. For more information, please contact
scholarworks@gvsu.edu.

EXPLORATION INTO THE VALIDITY OF USE OF THE
BRUININKS-OSERETSKY TEST OF MOTOR PROFICIENCY IN
ASSESSING THE ADOLESCENT WITH DOWN SYNDROME
By
Robin J. Essebaggers
Wynne M. Martin
Gina E. Smies

THESIS
Submitted to the Department of Physical Therapy
at Grand Valley State University
Allendale, Michigan
in partial fulfilment o f the requirements
for the degree of

MASTER OF SCIENCE IN PHYSICAL THERAPY
1999

ESIS COMMITTEE APPROVAL:
dr: Barbara Ôakér MPT, NCS
^ r : John Peck Ph.D., PT
K im m i/

Date
Date

m S .ir.P S C

Member: Lisa Kiitmel MHSPT, PCS Date

EXPLORATION INTO THE VALIDITY OF USE OF THE
BRUININKS-OSERETSKY TEST OF MOTOR PROFICIENCY IN ASSESSING
THE ADOLESCENT WITH DOWN SYNDROME
ABSTRACT
The purpose of this study was to investigate the validity of the Bruininks-Oseretsky Test
of Motor Proficiency (BOTMP) in assessing the adolescent with Down syndrome.
Thirteen individuals with Down syndrome ages 13 to 20 years with an IQ of at least 35
were administered the short form of the BOTMP (BOTMP-SF). The functional abilities
of these subjects were assessed using the Pediatric Evaluation of Disability Inventory
(PEDI). Four parts of the PEDI were utilized: 1) Self-Care Functional Skills, 2) SelfCare Caregiver Assistance, 3) Mobility Functional Skills, and 4) Mobility Caregiver
Assistance. No evidence of significant correlation existed between the BOTMP-SF and
the PEDI subtests of Self-Care Functional Skills (r = .240, p-value = .338) and Mobility
Caregiver Assistance (r = .054, p-value = .860). The data fi'om Mobility Caregiver
Assistance lacked in variability, and therefore was not analyzed for a correlation.
Evidence of a significant correlation was found between the BOTMP-SF and the PEDI
subtest of Self-Care Caregiver Assistance (r = .705, p-value = .007). The results did not
fidly support the original hypothesis that the BOTMP-SF is a valid tool for assessing the
adolescent with Down syndrome. Practitioners serving individuals with Down syndrome
would be advised to consider the apparent lack of validity of the BOTMP-SF with this
population when seeking to provide the most appropriate assessment and follow-up care.
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CHAPTER 1
INTRODUCTION
Background to the Problem
Physical rehabilitation is increasingly moving toward an emphasis on functional
abilities. Simply stating a patient’s gains in, for example, a gross motor skill, is no longer
adequate. In this climate, the physical therapist must be confident in the relationship
between a suspected motor deficiency and its corresponding impact on functional ability.
This is especially important to the physical therapist treating individuals with disabilities,
such as Down syndrome. Tests have been developed by practitioners to assess the motor
proficiency of individuals with and without disabilities. One such test is the BruininksOseretsky Test of Motor Proficiency (BOTMP). This is a test designed to assess the
motor proficiency of normal children ages 4.5 through 14.5 or delayed individuals of
similar motor age. However, no known studies exist which have correlated functional
ability with a score on the BOTMP.
The BOTMP has been suggested to be the best available test of motor proficiency
for older children with Down syndrome (Harris & Shea, 1991). Results of studies
performed on children with Down syndrome ages 4.5 to 14.5 showed this population
tended to score poorly on the BOTMP (Coimolly & Michael, 1986; Doctor, Tyler, &
VanHom, 1997(unpublished)). However, “only a handful of studies have examined the
motor behavior of children with Down syndrome once they enter adolescence” (Block,
1991 ; p.200). Furthermore, “though students with Down syndrome are an identifiable
group, the literature specifically focused on high school students with Down syndrome is
virtually nonexistent” (Wilcox & Bellamy, 1987). Adolescence is the time in an

individual’s life that function becomes crucial as desires for living independently begin to
develop. This is no different for the adolescent with Down syndrome.
The BOTMP is an established test of motor proficiency for the individual with
Down syndrome, but has not been shown to be related to functional abilities. Clearly a
need exists to validate the BOTMP by relating the test to the functional abilities of
adolescents with Down syndrome. In so doing, the physical therapist treating this
population can be confident in the effective use of this test. Conversely, if the scores
obtained on the BOTMP by an adolescent with Down syndrome do not reflect their level
of functional ability, relying on the BOTMP scores in the assessment of this individual
may not be wise. One way of further validating the BOTMP for assessing an adolescent
with Down syndrome is to compare his or her BOTMP score with the level of function
obtained through a score on a functional test, such as the Pediatric Evaluation of
Disability Inventory (PEDI).
The PEDI is a functional test designed for children ages 6 months to 7 years or
older individuals “not functioning above the 7 year level in general cognitive
functioning” (Haley, et al., 1992; p.4I). If the adolescent with Down syndrome is
Trainable or Educable Mentally Impaired (TMI or EMI), his or her cognitive functioning
should fall into the latter category. Therefore, the PEDI should be an appropriate test of
the function for this population.
The goal of physical therapy for the adolescent with Down syndrome should
always be to achieve the greatest degree of functional independence possible for that
individual. Finding a means of measuring this functional independence in a reliable way
would be an advance toward attaining this goal in rehabilitation settings that service this

population. If the BOTMP, an established test for this population, can be validated by
research as to its relationship to the functional abilities of the adolescent with Down
syndrome, perhaps the rehabilitation community will be one step closer to enabling these
individuals to attain a greater quality of living.
Problem Statement
The problem is lack of valid assessments for adolescents with Down syndrome.
Hypothesis
The BOTMP is a valid test for assessing adolescents with Down syndrome.
Purpose of the Study
The purpose of the study is to investigate the BOTMP as a valid test for assessing
adolescents with Down syndrome.
Aims of the Study
1) to provide data in support of the BOTMP as a valid instrument to assess
adolescents with Down syndrome by quantifying the relationship between
overall performance on the BOTMP and functional ability as determined by
the PEDI
2) to provide initial data on the performance of adolescents with Down syndrome
on the BOTMP for professionals working with this population
3) to provide initial data on the performance of adolescents with Down syndrome
on the PEDI for professionals working with this population

Chapter 2
Literature Review
Review of Down Syndrome
A complete review of the etiology and general characteristics of Down syndrome
is required to form a knowledge base to be applied to the research questions and
hypothesis for this study. According to Rynders (1987), ancient stone carvings suggest
Down syndrome existed thousands of years ago, yet nothing brought attention to Down
syndrome like the landmark paper written by J. Langdon Down in 1866. This paper
illustrated the realization that persons with Down syndrome have value and make
valuable contributions to society (Rynders, 1987). According to Diamond, Lynne, &
Sigman (1981), Down syndrome is the most commonly recognized form of mental
retardation. Down syndrome is also the most common serious problem in development
seen in children, occurring with the frequency of about 1 per 800 live births (Ratliffe,
1998). Furthermore, Down syndrome occurs in all races, and presents equally in males
and females (Diamond, et al., 1981).
Down syndrome is not a result of problems or difficulties a woman may have had
during pregnancy. No foods, medications or emotional experiences could affect the
development in a way that would result in Down syndrome. Rather, a change in genetic
material occurs during the development of the fertilized egg shortly after conception
(Smith & Wilson, 1973). The most common chromosomal abnormality that results from
this change in genetic material is trisomy 21, which is also known as Down syndrome
(Ratliffe, 1998).

Due to the distinguishing characteristics of Down syndrome, it is not difBcult to
diagnose the condition. These characteristics of Down syndrome can be grouped into
four main categories: physical characteristics, medical considerations, motor
development, and mental capacity. The physical characteristics involve the skull, eyes,
ears, nose, tongue, neck, chest, and extremities in some way.
Along with speciGc facial and skull characteristics, specific extremity
characteristics are evident in individuals with Down syndrome. Individuals with Down
syndrome have characteristic features of their hands and feet. Pueschel (1988) cites Rhett
(1977) who states the metacarpal bones and the phalanges tend to be 10 to 30% shorter in
children with Down syndrome than in children without Down syndrome. These
characteristic features of the hands may have an adverse effect on fine motor ability.
Another characteristic physical trait of individuals with Down syndrome is the
appearance of their toes. In a 1984 study, Pueschel found a “wide space between the
first and second toes” (observed in 96% of his subjects) (Pueschel, 1988; p. 10). This
feature may have an adverse effect on balance and gross motor ability.
Along with physical characteristics, there are medical considerations that are
typical of individuals with Down syndrome. Today, persons with Down syndrome enjoy
a higher quality of healthcare and therefore, medical complications are less threatening.
However, due to the high incidence of cardiac malformations in newborns with Down
syndrome (40%), congenital heart disease is still the most common potentially serious
health problem seen in Down syndrome. Of these heart problems, endocardial cushion
defects (36%) and ventricular septal defects (33%) are the most prevalent. As a result of
their compromised cardiovascular system, children with Down syndrome prefer activities

that require the least amount of energy expenditure. This preference in low level
activities is not due to laziness, but rather the lack of ability to perform high-energy
activities. “During floor play the child with Down syndrome is content to remain in one
position for long periods of time rather than expending the energy required to change
positions” (Niman-Reed & Sleight, 1988; p.96).
In addition to cardiovascular considerations, research has shown that
gastrointestinal (GI) disorders are also common in individuals with Down syndrome.
Odell (1988) cites Knox & Benzel (1972) as reporting a 12% incidence of Gl problems in
this population. Anomalies can be seen anywhere along the Gl tract and can be fatal
unless detected early. These may lead to incomplete absorption of certain v itamins,
minerals, and food (Odell, 1988). Altered functional ability secondary to inadequate
nutrition may result from Gl complications.
As well as more serious medical complications, individuals with Down syndrome
commonly experience thyroid problems and obesity. Odell (1988) cites Pueschel (1987)
as finding that in the older adult with Down syndrome, as many as 50% may have thyroid
abnormalities, usually hypothyroidism. Hypothyroidism is often linked to obesity, also a
common problem that may be apparent as early as 2 or 3 years of age. Obesity may lead
to decreased agility and quickness, and cause an overall decrease in gross motor ability.
Many of the congenital and acquired defects present in individuals with Down
syndrome adversely affect their growth and development. However, even without
anomalies, growth rates and ultimate size are lower in individuals with Down syndrome.
Body height, limb length and body weight increase at much slower rates than in

individuals without Down syndrome. The slower growth rates continue throughout
adulthood beginning with a delayed onset of puberty.
Individuals with Down syndrome present with many deficits, yet their problems
with motor development are the focus o f this study. Although infants with Down
syndrome are bom with developmental motor deficits, these are not evident until the
child reaches the age when developmental milestones should be attained. This is the
point where attention is drawn to the child’s deficits.
Deficits that directly influence gross motor development in individuals with
Down syndrome can be classified as structural, sensory, and neuromotor. The stmctural
deficits include many different orthopedic problems that can impact fine and gross motor
abilities in this population. Metatarsus primus varus with hallux valgus or hallux varus is
one of the most commonly seen orthopedic problems in individuals with Down syndrome
(Diamond, Lynne, & Sigman, 1981). Severe pes planus, which is also commonly seen,
can be attributed to severe ligamentous laxity (Diamond, Lynne & Sigman, 1981). This
laxity is also prevalent in the spine. According to Odell (1988), one of the most prevalent
orthopedic disorders is atlantoaxial subluxation, a joint laxity between Cl and C2
vertebrae. Subluxation occurs as a result of ligamentous laxity and malformation of the
vertebrae themselves. Other disorders that are less common include scoliosis, slipped
epiphysis, and subluxed or dislocated hips. These disorders are more prevalent in
individuals with Down syndrome than in individuals without Down syndrome (Odell,
1988). Another orthopedic deformity seen in individuals with Down syndrome is
shortened long bones. According to Niman-Reed & Sleight (1988), “shortened bones
throughout the body... especially the long bones of the arms and legs, influence the

child’s ability to perform certain developmental tasks, such as propping on arms in sitting
and in climbing stairs” (p.97).
Sensory deficits also influence motor development in the population with Down
syndrome. Areas of sensation affected in Down syndrome are tactile sensation,
proprioception, vision, and balance. Many individuals with Down syndrome are either
hypersensitive or hyposensitive to sensory stimuli. With an individual who is
hyposensitive, awareness of sensory input will be so diminished they will not be
adequately aroused or able to focus for learning. On the other hand, an individual who is
hypersensitive interprets sensory input as unpleasant or uncomfortable and attempts to
avoid the sensation altogether (Niman-Reed & Sleight, 1988). These sensation deficits
may in turn have a negative effect on fine and gross motor ability.
Neuromotor problems also affect motor development in individuals with Down
syndrome. Neuromotor deficits include tone abnormalities such as hypotonia, which can
range firom mild to severe, and decreased strength. Hypotonia, combined with the laxity
of ligaments around the joints, leads to hypermobile joints. Weakness is also a
significant problem for children and adolescents with Down syndrome. As a result, joint
movement and postural control may be extremely difficult for an individual with Down
syndrome (Block, 1991). The aforementioned deficits of structure and sensation, in
addition to these neuromuscular deficits contribute to the specific motor difGculties
commonly seen in individuals with Down syndrome (Niman-Reed & Sleight, 1988).
Although individuals with Down syndrome have deficits that affect their motor
development, Connolly, Morgan, Russell, & Fulliton (1993) state the development of
children with Down syndrome is similar to that of typically developing children only at a

much slower rate. This lag behind age-matched children, who do not have Down
syndrome, is primarily seen in specific motor abilities. Connolly & Michael (1986)
conducted a study to determine the gross and fine motor abilities of children with mental
retardation, with and without Down syndrome, using the Bruininks-Oseretslqr Test of
Motor Proficiency (BOTMP). The children ranged in age firom approximately 7 to 11
years. The complete battery of the BOTMP was performed randomly on each of 24
subjects of comparable age. The children without Down syndrome scored significantly
higher than the children with Down syndrome on subtests in running speed, balance,
strength, and visual motor control, as well as in gross and fine motor skill composite
scores (Cormolly & Michael, 1986). In support of these findings, Connolly, et al. (1993)
cites Shea (1987), as stating that static balance was the area of greatest difficulty.
According to Connolly, et al. (1993), the neuropathology associated with Down
syndrome included delayed cerebellar maturation and a relatively small cerebellum. He
also hypothesized that the problems noted in balance, running speed, and coordination in
individuals with Down syndrome may be related to these neuropathological causes.
On the other hand. Le Blanc, French, & Shultz (1977) compared static and
dynamic balance performance between 25 TMI subjects with Down syndrome and 25
subjects without Down syndrome and found no significant difference in static balance
between the two groups. The mean age for both groups was 12.3 years. (SD 2.1). The
mean IQ for both groups was 39.72 (SD 5.61). They found subjects with Down
syndrome performed significantly better than subjects without Down syndrome on
dynamic balance tests but found no significant difference in static balance performance.
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Along with the static balance difficulties illustrated in Connolly & Michael’s
(1986) study, Henderson, Morris, & Frith (1981) found individuals with Down syndrome
to have the most difficulty in timed tasks and in those which a movement sequence has to
be planned to coincide with an external event. Henderson, et al. (1981) conducted a
study involving 46 subjects: 34 subjects were mentally retarded, 17 of which had Down
syndrome, and 12 subjects were normal. The subjects with Down syndrome were at least
7 years old and had an IQ above 40. Each subject with Down syndrome was age matched
with a control subject with mental retardation. Subjects completed tasks including
sinusoidal tracking, track continuation without model, drawing track from memory, and
an accelerating tracking task. The tasks were evaluated through their spatial and tim ing
components. The results of the study support the authors’ hypothesis that “the specific
problem in the programming of movements apparently shown by the Down syndrome
child may only reside in this timing component, but not in the spatial component”
(Henderson, et. al., 1981 ; p.234). When the child is required to complete a sequence of
movement in a set time or time his movement to coincide with external events, his
difficulty would become evident (Henderson, et al., 1981).
As indicated previously, individuals with Down syndrome have delayed motor
development that leads to a lag in specific motor abilities. Motor learning, another key to
efficient motor performance, is an area of difficulty for individuals with Down syndrome.
Frith & Frith (1974) conducted a study to see if motor learning difficulties were playing a
role in the motor performance of individuals with Down syndrome. The subjects
included 17 children with Down syndrome 9.9 to 26.2 years old, 19 autistic children 5.7
to 17.9 years old, and 23 normal children 4.7 to 7.3 years old. The study used two tasks.

Il

tapping and tracking, to assess the differences in motor learning abilities of the children.
‘Tracking requires the subject to follow a target with his fînger. The target is moving in
a circle, a predictable course, at a steady and hence predictable speed. Empirically it is
known that this skill is acquired gradually and that great improvements occur after a short
rest” (Frith & Frith 1974, p. 294). In this study tracking is considered a ‘learned’ skill
‘Tapping requires repetition of a simple hand movement” (Frith & Frith 1974, p.294).
Tapping, as utilized in this study, is not a learned skill. Both tasks require use of motor
programs, but only tracking requires motor learning. The comparison of performance on
the two tasks allowed differentiation between impairments o f motor performance and
impairments of motor learning. The subjects with Down syndrome failed to show
significant improvement in the tracking task, while the other two groups did show
significant improvement. The subjects with Down syndrome also performed
significantly fewer taps during the tapping task then the other two groups. The results of
this study were that children with Down syndrome perform motor tasks at a much slower
rate, due to a slower reaction time, and have great difficulty in motor learning (Frith &
Frith, 1974). The authors conclude that the motor performance of individuals with Down
syndrome is characterized by infrequent use of preprogrammed (feedforward) sequences
of movement and a reliance on feedback processes. Thus children with Down syndrome
should do well in motor tasks requiring slow movements following no predetermined
course but more poorly in tasks involving fast and regular movements (Frith & Frith,
1974).
The individual with Down syndrome is a complex person who presents to the
practitioner with many mental and physical limitations that require detailed evaluation.
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In order to evaluate the motor proficiency of such a complex individual, the practitioner
must be sure the method of evaluation is sensitive enough to the different cognitive and
physical deficits found in the typical individual with Down syndrome. The directions of
how to perform the different tests included in the evaluation must also be at a cognitive
level that match the individuals being tested. An evaluator may have difficulty
determining if the subjects have trouble understanding the directions, or if they are
physically unable to perform the task. Harris & Shea (1991) report two available
instruments to evaluate motor development in older children with Down syndrome: the
Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) and the Test of Motor
Impairment The Test of Motor Impairment is directed toward a population with only
mild neurological disabilities. Because Down syndrome is not considered a mild
neurological disability, the BOTMP appears to be the best possible motor test available
for the population with Down syndrome (Harris & Shea, 1991).
Review of Bruininks-Oseretskv Test of Motor Proficiencv
The Bruininks-Oseretsky Test of Motor Proficiency (BOTMP) is one of the most
widely used tests of childhood motor development (Hattie & Edwards, 1987). Dr. Robert
H. Bruininks developed the BOTMP in 1972 by adapting and adding to The Oseretsky
Tests o f Motor Proficiency, a test published in Russia in 1923 (Bruininks, 1978). Dr.
Bruininks’ modifications were intended to:
...include the broadest sampling of behavior, to represent
significant aspects o f motor development for the age groups
for which the test is designed, to assess the abilities of
mildly and moderately handicapped children, to emphasize
proficiency of movement and motor performance as
opposed to perceptual skills that do not require movement,
to require minimal verbal comprehension and memory
firom the subjects, to yield a range of score values to
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maximize discrimination among children with varying
degrees of motor ability, to require relatively inexpensive
and portable equipment, to pose little risk of physical injury
and not be frightening to children, and to permit simple and
objective scoring. (Hattie & Edwards, 1987; p. 104-105)
Children with and without disabilities are appropriate for the BOTMP. However, the
test is not recommended for non-ambulatory children.
The BOTMP does test for both gross and fine motor skills. The BOTMP is not
specifically a test for posture, ROM, endurance, early developmental milestones,
activities of daily living (ADL’s), sensation, perception, or reflexes (Campbell, 1985).
The gross motor section includes separate subtests for Running Speed & Agility,
Balance, Bilateral Coordination, and Strength. Fine motor subtests include Response
Speed, Visual-Motor Control, and Upper-Limb Speed & Dexterity. One final subtest,
Upper-Limb Coordination, is designed to test a combination of gross and fine motor skill.
In scoring the Complete Battery of the 46 items of the BOTMP, these divisions of gross
motor and fine motor are individually scored and then combined into a Battery
Composite Score, or an “index of general motor proficiency” (Bruininks, 1978; p. 12).
The BOTMP is designed to assess the motor performance of children ages 4.5
through 14.5 years old. Norms were established for the 4.5 through 14.5 age group in
1973 through the standardization of the BOTMP. In the sampling process, Bruininks also
gathered 40 subjects ages 3 to 4 and 120 subjects ages 13 to 18 but eventually eliminated
these subjects due to insufficient numbers to establish normative data (Bruininks, 1978).
The normative data for the final standardization sample was obtained through the testing
o f765 subjects ages 4.5 through 14.5 from 38 schools distributed across the United States
and Canada. The BOTMP was standardized for age, sex, community size, and
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geographic region. These average scores are available in the BOTMP Examiner’s
Manual (Bruininks, 1978).
Performing the Complete Battery of the BOTMP takes up to 60 minutes. For
occasions when time is limited, the number of subjects to be tested is large, or when
“only a brief survey of general motor proficiency” is required, the Short Form of the
Bruininks-Oseretsky Test (BOTMP-SF) was designed (Bruininks, 1978; p.l3), see
Appendix E. This abbreviated version of the BOTMP was constructed based on data
obtained through the standardization process. Research has shown a strong multivariate
interrelationship between the short form and the eight subtests (Complete Battery), and so
using the Short Form is considered a valid substitute at times when it is impractical to
administer the Complete Battery. In 1980, Beitel & Mead administered both the Short
Form and the Complete Battery of the BOTMP on 24 healthy, normal Caucasian 3 to 5
year olds (12 male and 12 female) who were enrolled in a gross motor enrichment
program in Tennessee. A significant relationship was found “firom the regression of the
short form with the eight subtests (r = 0.98 (p< 0.0001))” (Beitel & Mead, 1980; p.921).
During the standardization process overseen by Dr. Bruininks in 1978, both the Short
Form and the Battery Composite were administered to all of the subjects.
Intercorrelations between these two forms of the tests as well as between the subtests and
individual composites (Gross Motor as well as Fine Motor). “It is interesting to note that
the magnitude of the intercorrelations among subtests decreases with age” (Bruininks,
1978; p.40). For example, the correlation between Response Speed and Upper Limb
Speed & Dexterity for children age 4 was found to be r = 0.41, but r= 0.14 for 12 year

15

olds. The overall results showed a correlation o fr = 0.91 between the Short Form and the
Complete Battery in the 4-14 year age group.
The reliability of the BOTMP has been explored through various studies.
Reliability is tested in order to discover if a child’s score obtained by one tester can be
obtained again by the same tester (Intra-rater reliability) or reproduced by another tester
(Inter-rater reliability). Dr. Bruininks performed a special study to explore the intra-rater
reliability of the BOTMP by administering the test to 63 second graders and 63 sixth
graders. The intra-rater reliability co-efBcients for the second graders on the Short Form
was r = 0.87, and r = 0.84 for the sixth graders. Two studies were also done during the
initial standardization process of the BOTMP to establish the inter-rater reliability. In the
two different studies, a total of eight individuals with no formal training in psychological
testing were asked to administer the BOTMP to a sample of normal children after a short
orientation to the test and its method of scoring. The resulting data suggested that
“satisfactory inter-rater consistency can be achieved” by individuals with no formal
training (correlations averaged approximately r = 0.90). Finally, Composite Score
reliabilities were found to be around r = 0.68 or greater (Campbell, 1985).
Research has shown that the BOTMP does legitimately test what it claims to
test—that is, the BOTMP is valid. This validity has been explored in many different
areas including its statistical properties (construct validity), the relationship between the
skills tested and motor development as cited by related research, and how the test scores
are different for children with disabilities than for children without disabilities
(Bruininks, 1978).
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The construct validity of the BOTMP has been explored in three different areas:
1) relationship of test scores to age, 2) internal consistency of separate subtests, and 3)
the factor analysis of the subtest items. First, a close correlation (median of r = 0.78) was
found to exist between chronological age and scores on the subtests of the sample used in
the standardization process (Bruininks, 1978). In a 1980 study to determine whether the
BOTMP was a viable measure for 3 to 5 year olds, Beitel & Mead tested 24 normal
Caucasian children. Their results caused them to conclude that all the subtests, except
subtest 8 (Upper Limb Speed & Dexterity), were both significantly and strongly related
to age for the age-group they tested (subtest 8 showed a significant relationship but not a
strong one (r= 0.37, p= 0.04)) (Beitel & Mead, 1980).
The internal consistency of the BOTMP determines the degree of agreement of
the items within each subtest. Otherwise stated, a subtest has internal consistency if it
truly tests what it was designed to test. Again using the standardization scores. Dr.
Bruininks found the relationship between the score of an individual item and the subtest
score to be more significant than the relationship between the item score and the
composite score for the entire test. “This occurs because the total test includes a more
heterogeneous selection of content than does a single sub-test” (Bruininks, 1978; p.30).
Finally, the factor analysis of the subtest items was performed on the standardization
sample. Intercorrelations were performed among the item point scores and analyzed.
The results gave some support to the grouping of items into the various subtests.
However, the “fine motor sub-tests did not cluster together on clearly identifiable factors
as was true of the gross motor sub-tests” (Bruininks, 1978; p.31). Although the
reliability and validity of the BOTMP has been well established through research, it must
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be emphasized that these values were obtained primarily through the testing of children
without motor problems. Caution must be taken in assuming values would be the
for children with motor problems (Wilson, Polatajiko, Kaplan, & Paris, 1995).
Many studies have been performed, including three by Dr. Bruininks, in order to
explore the differences that exist between test subjects with and without mental
impairments. The first study was performed on a sample of 72 mildly retarded subjects
between the ages o f 5 and 14. The results of this testing, when compared to normative
data for the BOTMP demonstrated that normal subjects perform significantly better than
mildly retarded subjects of equal chronological age in every aspect of the BOTMP. The
second study compared performances of moderately to severely retarded subjects with
normal subjects. Again, the normal subjects performed significantly higher in all areas of
the BOTMP. The third study, done in 1977 by Bruininks & Bruininks was a study to
determine the motor proficiency of learning disabled and non-disabled students as
determined by the BOTMP. The study was performed on 55 learning disabled and 55
non-disabled students in the age range of 6 to 13. The learning disabled subjects in this
study obtained significantly lower scores than did the non-disabled subjects on all
subtests of the BOTMP (Complete Battery), except Response Speed. The specific areas
where they had the most difficulty were in “tasks requiring body equilibrium, controlled
fine visual-motor movements, and bilateral coordination of movements involving
different parts of the body” (Bruininks & Bruininks, 1977; p. 1135). The results of these
studies seem to suggest that a mental impairment, such as that which exists in the
adolescent with Down syndrome, may contribute to lower scores obtained on the
BOTMP. Furthermore, Hattie & Edwards warn in their 1987 review of the BOTMP that
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the subtests of Running Speed & Agility and Balance are not appropriate for handicapped
children.
In an attempt to further delineate the differences between subjects of differing
mental capacities, Wilson, Polatajiko, Kaplan, & Paris (1995) explored the scores
obtained from similar studies to the Bruininks & Bruininks (1977) study except that the
learning disabled subjects in these studies also had mild motor problems. They found
from their analysis and review of the BOTMP that the subtests for Running Speed &
Agility, Balance, Visual Motor Control, and Upper Limb Speed & Dexterity are “likely
to provide the greatest degree of discrimination between children with and without motor
problems” while the subtest for Response Speed is the least useful in this type of testing
(Wilson, et al., 1995; p. 15).
In 1986, Connolly & Michael submitted a study exploring the motor proficiency
of Trainable Mentally Retarded (TMR) children with and without Down syndrome in the
age range of approximately 7 to 11. The Complete Battery of the BOTMP was
administered to the children and the data was analyzed using the Marm-Whimey U rank
sum test “because the scores had to be ranked as a result of noninterval data” (Connolly
& Michael, 1986; p.346). The level of significance was held at p=0.05 throughout the
study. Significant differences (the children without Down syndrome scoring significantly
better) in performance were found in the subtests of Running Speed & Agility, Balance,
Strength, and Visual Motor Control (Connolly & Michael, 1986). In 1997, Docter, Tyler,
& Van Horn performed a study in which 20 subjects with Down syndrome, with an
intelligence level of at least Trainable Mentally Impaired, ages 4 to 13 were administered
the BOTMP-SF. Data was analyzed descriptively, using statistical measures such as the
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Mann-Whitney U Rank Sum Test Also, scores were compared to the normative data
obtained by Dr.Bruininks. The conclusion o f this study was that a statistically significant
difference exists between the performance o f children with and without Down syndrome
on the BOTMP (based on established normative data). Furthermore, the authors
suggested that the BOTMP is not a sensitive enough test of the motor proficiency of this
population (Docter, et al., GVSU, 1997)(unpublished thesis).
However, the suggestion has been made that the BOTMP is the most appropriate
test of the motor proficiency of individuals with Down syndrome (Harris & Shea, 1991).
This claim is made despite the scant amount o f research that has been done on the
performance o f individuals with Down syndrome on the BOTMP. Furthermore, the
subjects tended to perform poorly on the BOTMP in these studies. Hattie & Edwards
propose that “when using the test with intellectually handicapped children, caution should
apply as it has not been demonstrated whether their lower performance is because of poor
motor ability, lower intellectual performance, or a combination of these factors” (1987;
p. 109). Experts like Hattie & Edwards warn against relying on standardized tests in
assessing solely the motor abilities of mentally impaired populations, such as the
population with Down syndrome, due to the inevitable problems of decreased
understanding of directions. For instance, in a study in 1977, Le Blanc, French, & Shultz
tested TMI children with Down syndrome on Cratty’s Six Category Gross Motor Test.
The authors concluded that “the inability to comprehend the directions for the test items,
not motor performance, may have been the major factor in the inferior balance shown by
children with Down’s syndrome...” (Le Blanc, et al., 1977; p. 642). All this leads to the
conclusion that the BOTMP is judged to be the most appropriate test for individuals with
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Down syndrome, not because it is has been demonstrated to be a sensitive test for this
population, but more likely because there are no other alternatives.
Review of the Pediatric Evaluation o f Disability Inventorv
The Pediatric Evaluation of Disability Inventory (PEDI) "is a comprehensive cKniral
assessment instrument that measures capability and performance of functional activities in
children in three content domains: (1) selfcare, (2) mobility, and (3) social function” (Reid,
Boschen, & Wright, 1993; p.59). Scores in the three content domains are achieved
according to functional skills or capability, level of caregiver assistance, and environmental
modifications or adaptive equipment The PEDI was developed in 1992 to assess functional
ability in children between six months to 7 1/2 years old (Haley, Coster, Ludlow,
Haltiwanger, & Andrellos, 1992). The authors state that while the PEDI is most effective
for measuring function in children with physical or combined physical and cognitive
disabilities, it is also expected to be useful in children older than 7 1/2 years if their
functional development is considerably delayed (Haley, et al., 1992). However, the authors
do not provide evidence for this expectation.
Reid, Boschen, & Wright outline the purposes of the PEDI in their critique
(1993). They determine the test to have three primary applications:
1. an instrument to detect the presence, extent and nature of
a functional deficit or delay;
2. an evaluative instrument to monitor individual or group
progress in pediatric rehabilitation programs; and
3. an outcome measure for program evaluation of pediatric
rehabilitation/therapeutic services/programs.
(Reid, et al., 1993; p.59)
The three content areas together comprise 194 items in 41 different areas. Examples
of the test items include ability to brush teeth, ability to perform certain transfers, and social
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interactive play. For each item, specific behavioral scoring criteria are provided (Haley,
Coster, Ludlow, Haltiwanger & Andrellos, 1992). The Functional Skills Scales assess
fiinction in a number of meaningful activities. The score given to each item is based on the
child being either able to perform the task in most situations (score=l) or the child being
unable or limited in capability to perfijrm the task in most situations (score=0). The
Caregiver Assistance Scales measure the child's ability to perform a task with assistance.
The scores in this category are achieved based on the level of assistance needed, ranging
fiom a score o f 5, indicating independence (caregiver provides no physical assistance or
supervision), to 0, indicating total assistance (caregiver does almost all of the activity; child
provides no meaningful assistance). The Modifications Measure indicates the fiequency
with which an assistive device is needed to carry out the tasks, if one is needed at all. The
scores include l=None, 2=Non-specizdized or child-oriented (commonly available
equipment commonly used by children), 3= rehabilitation equipment (not normally needed
by non-disabled children), and 4=extensive modifications (specialized equipment needed)
(Haley, et al., 1992).
Two methods of administering the PEDI are recommended:
1. as a parent report with structured interview for the more
complex parts to guide them through the questioning
strategy that forms the decision tree, and
2. with health care professionals as respondents using
professional judgement as they reflect on the child's
typical functional performance.
(Reid, Boshen, & Wright, 1993; p.78)
Other suggestions for administration of the PEDI include a combination of the parent report
and health care worker observation or parental completion of the entire PEDI independently
to expedite the process in clinical situations. In this latter scenario, a trained PEDI

22

interviewer must review the parent responses with them to clarify any questions they may
have had. The parent interview method generally takes from 45 to 60 minutes to complete
while the health care professionals may take 20 to 30 minutes to complete the form if they
have some experience with the child previously (Haley, Coster, Ludlow, Haltiwanger, &
Andrellos, 1992). The parent interview method seems to be preferred over the professional
observation method because the primary caregiver is allowed to report on the child’s
behavior “across environments and not his or her performance at one point in time” (CaseSmith, 1996; p. 55).
Various studies have investigated the reliability and validity of the PEDI. The
authors of the PEDI report on three areas of reliability: 1) internal consistency reliabili^, 2)
inter-interviewer reliability, and 3) agreement between the responses of parents and
rehabilitation team members (Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992).
Areas of investigation into validity include construct, concurrent, discriminant, and
evaluative validity of the PEDI. The following is a brief overview of these studies and their
findings.
Pormey & Watkins define reliability as "the degree of consistency with which an
instrument or rater measures a variable" (1993; p.690). The level of internal consistency
reliability indicates the degree to which items measure the same characteristic. Reliability
of the PEDI was calculated using the reliability index, Cronbach’s coefficient alpha. The
coefBcients in the six scales range between 0.95-0.99, indicating excellent internal
consistency within the scales (Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992).
A second form of reliability, inter-interviewer reliability, was also assessed. This
was done by having a nurse practitioner and a member of the PEDI research team
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independently score the Caregiver Assistance Scales based on what answers the parent gave
during their interview. The intraclass correlation coefficient was calculated to be very high
(ICCs = 0.96-0.99) on ail scales. The correlation on the Modifications section was also
high, except in the area of Social Function (ICCs = 0.79) (Haley, Coster, Ludlow,
Haltiwanger, & Andrellos, 1992).
The last aspect o f reliability studied was that of reliability between two respondents.
The researchers used a sample of 24 children with significant disabilities to be tested.
Information on their fimctional status was obtained both fiom the parents in a structured
interview, and fiom a conversation with the child's rehabilitation team in an educational
setting. Summary scores were high (ICCs = 0.76-0.96) for all the scales except Social
Function (ICC = 0.30). The authors of the PEDI noted that changes have been made to
address the problems raised by this study (Haley, Coster, Ludlow, Haltiwanger, &
Andrellos, 1992).
The authors cite one study that evaluated content validity, which refers to the
adequacy with which a theoretical domain or content is sampled by a test (Fortney &
Watkins, 1993). The study involved the completion of a questionnaire by a group of health
professionals in the areas of physical therapy, occupational therapy, medicine, education,
and speech. The questionnaire asked the following questions; 1) How well does PEDI
measure pediatric functional disability? 2) Comprehensiveness of item sampling? 3)
Appropriateness of measurement dimensions? 4) Clinically meaningful description of
function? 5) Feasibility o f PEDI used by therapists/educators? (Haley, Coster, Ludlow,
Haltiwanger, & Andrellos, 1992). Items were rated on a 5-point scale and the results were
written to reflect the percentage of respondents who scored either of the two highest rating
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points. The overall PEDI rated between 80 and 862% on all questions while self-care rated
between 76.7 and 89.6% and Mobility between 782% and 92.9%. The results indicate
strong content validity of the PEDI (Haley, et al., 1992).
According to Portney & Watkins (1993), construct validity "reflects the ability of an
instrument to measure an abstract concept, or construct" (p. 76). Construct validity was
assessed by testing the major assumptions of the PEDI. "One of the major assumptions of
the PEDI is that change in functional behaviors is age-related, and thus a strong
developmental trend should emerge" (Haley, Coster, Ludlow, Haltiwanger, & Andrellos,
1992; p. 65). In order to test this assumption, the authors examined data across three age
groups (infants, preschoolers, and school-%e children) to investigate means, standard
deviations, and correlations between PEDI raw scores and chronological age. The authors
found that the raw scores increased with age as well as the correlation of scores becoming
stronger with age. "These patterns are consistent with expectations and support the
construct validity of these scales to represent functional development across the age span of
6 months to 7.5 years" (Haley, et al., 1992; p. 65). This data also supports the second major
assumption of the PEDI that "Functional Skills and Caregiver Assistance reflect different
dimensions of function" (Haley, et al., 1992; p.65).
Concurrent validity establishes validity when two measures are taken at the same
time (Portney & Watkins, 1993). Concurrent validity was assessed for the PEDI by
comparing results with those obtained with other pediatric functional assessment tests, such
as the Batelle Developmental Inventory Screening Test (BDIST) and the Wee-FIM
(children's version of the Functional Independence Measure). Correlations ranging between
r = 0.70 to r = 0.73 were found between the PEDI and the BDIST overall, as well as

25

between the Caregiver Assistance Scale o f the PEDI and the BDIST. A slightly higher
correlation (r=0.81) was obtained between the Functional Skills Scale and the BDIST in the
non-disabled grotq> and the children with disabilities. These results reflect that the two
scales measure similar domains. However, the moderate correlations suggest that the
dimensions might be different between the PEDI and the BDIST (Haley, Coster, Ludlow,
Haltiwanger, & Andrellos, 1992). Comparisons between the PEDI and the Wee-FIM
resulted in stronger correlations (r=0.80-0.97), indicating strong concurrent validity support
Discriminant validity "indicates that different results, or low correlations, are
expected from measures that are believed to assess different characteristics” (Portney &
Watkins, 1993; p. 78). This aspect of validity in the PEDI was assessed during the pilot
study. The authors compared the ability o f the PEDI and the BDIST to correctly identify
children as being disabled or non-disabled. "Both the PEDI Modifications and Functional
Skills Scales were better predictors of group status than the BDIST" (Haley, et al., 1992; p.
70). Discriminant analysis was also done on the PEDI to test if the PEDI summary scores
could accurately predict whether a child fit into the normative group or the clinical sample.
Scores in each age group were able to discriminate between samples, except for a few scores
in the 6 month to 2 year age group.
Evaluative validity, or, responsiveness to change, is an instrument's ability to detect
change in functional capabilities and performance (Haley, Coster, Ludlow, Haltiwanger, &
Andrellos, 1992). This aspect of validity was assessed by looking at two separate clinical
samples, one including children with mild to moderate injuries; the other including children
with multiple, significant injuries. The PEDI was administered to both samples twice. The
first group was tested at one and six months after hospital discharge and the results indicated
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improvement in all domains, as expected. The second group was tested on two occasions,
eight months apart This group only showed significant positive change in the Mobility
Scale. The results indicate that the PEDI is selectively responsive to change in only certain
clinical samples.
Summary and Implications for Studv
In this study, the purpose was made to validate the BOTMP as an assessment tool
for the adolescent with Down syndrome by quantifying its relationship to function.
Functional ability will be determined by the administration of the PEDI. The PEDI has not
yet been used as a functional measure in a study involving individuals with Down
syndrome. However, the PEDI has been shown to be a reliable and valid instrument to
assess other populations with mental and physical limitations (Case-Smith, 1996). For this
reason, the PEDI has been selected in this study to compare the functional abilities of
adolescents with Down syndrome with their motor proficiency as determined by the
BOTMP.

CHAPTER 3
METHODOLOGY
Studv Design
This research project was a theory testing correlational study. In a correlational
study, variables are chosen that are expected to have a relationship with each other. A
correlation is appropriate in this study because it reflects the degree of association between
two variables (Portney & Watkins, 1993). In the present study, the variables investigated
were the scores on the BOTMP-SF and level of function as determined by the PEDI.
Studv Site and Subjects
This study was carried out using a selected group of adolescents with Down
syndrome from West Michigan. Adolescents were defined as persons between the ages of
12 and 20 in this study. Subjects were included if they were: 1) within the assigned age
range, and 2) at least Trainable Mentally Impaired (TMI=35-49 intelligence quotient level)
or above. TMI level of intelligence was required because it has been suggested that
cognitive level may affect the participants’ understanding of the verbal instructions for the
BOTMP-SF and therefore affects their performance on the test (Hattie & Edwards, 1987).
Subjects were ineligible if they had any major physical disabilities or limitations that were
not characteristic of Down syndrome.
This study involved non-probability purposive sampling because the subjects
were selected from surroimding areas easily accessible to the researchers. These areas
included a summer camp and schools in Ottawa and Kent Counties in Western Michigan.
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Equipment and Instruments
The instruments used in this study included the BOTMP-SF, for testing fine and
gross motor performance, and the PEDI questionnaire, for assessing fimctional abilities.
The BOTMP examiner's kit and the PEDI testing manual were utilized for data
collection. The Short Form includes fourteen items testing gross and fine motor skills.
The time required to administer the BOTMP-SF was approximately 30 minutes. See
literature review for specific reliability and validity information.
The PEDI has the capaci^ to test function in three general areas; self-care, mobility,
and social function. The areas of the test utilized were the Self-Care and Mobility Domains.
These two areas were scored utilizing functional skill level, amount of caregiver assistance
required and modifications needed. The PEDI was administered using the response of the
parent(s), either in person or telephone interview, to the listed sections of the PEDI. See
literature review for specific reliability and validity information regarding the PEDI.
Procedure
Permission to use the BOTMP-SF and PEDI was obtained in writing from the
appropriate sources. A pilot study was performed in order to familiarize the researchers with
both the BOTMP-SF and the PEDI. The researchers practiced administering and scoring
the BOTMP-SF through the testing, scoring, and re-scoring (through video tape review) of a
23 year old individual without disabilities. Finally, a trial PEDI interview was obtained
from the parent of a 4 year old child without disabilities.
Permission to contact the parent of each adolescent with Down syndrome was
requested either by phone, in person, or in writing from the schools and camp in the
researchers' surrounding area. The researchers sent an informed consent form (see Appendix
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A), an infonnation sheet (including the purpose statement) (see Appendix B), and a medical
questionnaire (see Appendix C) to the parents o f each adolescent with Down syndrome.
After the informed consent form and medical questionnaire were completed and returned,
testing times for the BOTMP-SF and an interview session for the PEDI were scheduled.
Testing with the BOTMP-SF was administered at a site mutually accepted by
researchers and parents. The permission to use each testing location was obtained from the
appropriate individual (see Appendix D). Testing occurred during January and February of
1999. Testing was held in a controlled enviromnent free of excessive outside distractions.
The subjects were tested primarily on low pile carpet For three of the thirteen subjects this
surface was unavailable, so testing took place on dry tile. For every subject the same
researcher administered the BOTMP-SF while another researcher managed the timing and
scoring requirements for the test. The third researcher administered the PEDI for each
subject through either a telephone or in-person interview.
Data Analvsis
Both the PEDI and the BOTMP-SF were scored according to manual instmctions,
tabulated, and checked for mathematical accuracy by a second researcher. Data was
analyzed using the Pearson product-moment correlation coefficient a parametric statistical
technique for determining the relationship between two variables. This type of correlation
reflects covariance, or rank order characteristics within the data. A strong correlation is
associated with high reliability (Pormey & Watkins, 1993). Data was analyzed using the
Statisical Package Software System for the Personal Computer (SPSS-PC) (version 8.0).
The BOTMP-SF scores were compared with each of the following PEDI subtests: 1) SelfCare Functional Skills, 2) Self-Care Caregiver Assistance, 3) Mobility Functional Skills, and
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4) Mobility Caregiver Assistance to determine the existence of aity significant relationships.
Independent samples T-tests were performed to determine if a subject’s gender or IQ level
played a significant role in their performance on the BOTMP-SF or the PEDI.

CHAPTER4
RESULTS
Fourteen subjects originally participated in this study. One subject refused to
complete the subtests of the BOTMP-SF and therefore this subject’s results were not
included in the data analysis. None of the subjects were excluded for medical reasons (see
Appendix G, for detailed results of the medical history questionnaires). Of the remaining 13
adolescents (mean age, 16.00 ± 2.52 years) with Down syndrome that participated in this
study, 8 were male and 5 were female. According to IQ level, all subjects fit into the
category of TMI except 3, which fit into the category of Educable Mentally Impaired (IQ
between 50-70).
The thirteen subjects scored between 9 and 43, out of possible 98 points, on the
BOMTP-SF. The results on the individual tasks within each of the 8 subtests of the
BOTMP-SF showed some general trends. See Appendix H.
On Subtest 1: Running Speed and Agility, subjects received firom 0 to 9 of the 15
points possible, with 2 subjects receiving no points. Subtest 2; Balance consisted of two
separate tasks: Standing on Preferred Leg on Balance Beam and Walking Forward Heel-ToToe on Balance Beam. One subject scored the maximum of 6 points (10 seconds standing
on beam), while the remaining subjects received fiom 0 to 2 points, performing this task for
no more than 4 seconds. None of the subjects were able to walk more than 3 consecutive
steps on the balance beam, receiving 0 to 1 point out of 4 possible points. Seven out of 13
subjects (53%) failed to perform the task of walking heel-to-toe on the balance beam, and
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therefore were awarded no points. Subtest 3: Bilateral Coordination consisted of 2 tasks. In
the task of Tapping Feet Alternately While Making Circles with Fingers, none of the
subjects met the task criteria, and so received no points. The subjects were more successful
in the second task of Jumping Up and Clapping Hands with performance ranging from 0 to
3 out of 5 possible points. Only one subject received no points, while 8 of the 13 subjects
received 1 out of 5 possible points. In Subtest 4: Strength (Standing Broad Jump), the
performance ranged from 0 to 10 out of the 16 points possible, with one subject attaining no
points. Refer to Figures 1 and 2 for detailed results of Subtests 1 through 4.
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FIGURE 1. Percent of possible points for each subject on Running Speed & Agility (Subtest I) and
Balance (Subtest 2).
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FIGURE 2. Percent of possible points for each subject on Bilateral Coordmation (Subtest 3) and Strength
(Subtest 4).

Subtest 5: Upper-Limb Coordination was divided into two tasks: Catching a Tossed
Bail with Both Hands and Throwing a Ball at a Target with Preferred Hand. Ten of the 13
(77%) subjects were able to catch the ball 3-5 times out of 5 trials, receiving at least 2 out of
the 3 points possible. Nine out of the 13 subjects (69%) were able to hit the target 1-2 times
out of 5 trials on the second task, receiving 1 to 2 points out of the possible 3. On the
Response Speed task (Subtest 6), 3 of the 13 subjects (23%) were unable to attain any
points, while the remaining subjects received between 2 and 4 of the possible 17 points.
Subtest 7: Visual Motor Control was divided into 3 tasks: Drawing a Line Through a
Straight Path with Preferred Hand, Copying a Circle with Preferred Hand, and Copying
Overlapping Pencils with Preferred Hand. In the first two tasks, 6 of the 13 subjects (46%)
received the maximum available points, with 3 instances of failure in the two tasks
combined. The range of scores for the first task was 0 to 4 out o f 4 possible points. For the
second task, subjects attained between 0 and 2 points out of a possible 2. When asked to
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copy a more complex pattern of two overlapping pencils, 10 of the 13 subjects (77%) were
unable to complete the task. The remaining subjects attained 1 o f the 2 points possible for
this task. Subtest 8: Upper Limb Speed and Dexterity was divided into two tasks: Sorting
Shape Cards with Preferred Hand and Making Dots in Circles with Preferred Hand.
Performance in the task of card sorting ranged from 1 to 3 of the possible 10 points, sorting
1-16 cards in the allotted 15 seconds. Subjects attained between 0 and 4 of the possible 10
points on the dot-making task, with one subject attaining the score of 0. Refer to Figures 3
through 5 for detailed results of Subtests 5-8.
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FIGURE 3. Percent of possible points for each subject on Upper Limb Coordination (Subtest 5) and
Response Speed (Subtest 6).

Researchers noted that during the administration of the BOTMP-SF there were
instances of lack of cooperation in completing individual subtests. These instances were not
specific to any particular subtest or subject, but seemed to occur when behavior or lack of
understanding interfered with the testing. Therefore, no documentation was kept regarding
these instances.
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FIGURE 4. Percent of possible points for each subject on Visual-Motor Control (Subtest 7).
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FIGURE 5. Percent of possible points for each subject on Upper Limb Speed & Dexterity (Subtest 8).

As stated in the Literature Review, the PEDI is divided into three domains. These
include Self-Care, Mobility, and Social Function. Each of these domains were assessed
vwth respect to Functional Skills, Caregiver Assistance, and Modifications. The area of
Social Function was not assessed in this study.
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In the domain of Self-Care, the scores obtained in the area of Functional Skills
ranged from 65 to 73 out of 73 points possible. Based on the parents’ report, the subjects
were assigned scores of 31 to 40 out of 40 points possible in the area of Caregiver
Assistance in Self-Care.
Sixty-nine percent of the subjects obtained a perfect score on the Functional Skills
component of the Mobility Domain. The remaining subjects (4 out of 13) achieved the
score of 58 out of 59 possible points. According to parent report, subjects required minimal
to no caregiver assistance in the Mobility Domain. This is evident in the scores the subjects
obtained, ranging from 33 to 35 out of 35 possible points.
In both the Self-Care and Mobility domains, parents were asked to comment on any
modifications their child might require to complete the functional skills. In the domain of
Self-Care, 7 of the 13 subjects required 1 or 2 child-oriented modifications. For example,
parents reported the use of Velcro or snap fasteners to aid in dressing skills. None o f the
subjects, according to parent report, required any type of modification to augment their
mobility skills.
An independent samples T-test was run to determine if a subject’s gender or IQ
significantly influenced the results. No evidence was found to show that results were
significantly affected by either gender (t = 1.400, p-value = 0.189) or IQ level (t = -0.316, pvalue = 0.758).
A Pearson product-moment coefficient of correlation was utilized to statistically
analyze the data collected firom the BOTMP-SF and the PEDI. A correlation was
considered significant at the alpha level o f 0.05 (2-tailed). There was no evidence of
significant correlation between the BOTMP-SF and the PEDI subtests of Self-Care
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Functional Skills (r = 0.240, p-value = 0.338) and Mobility Caregiver Assistance (r = 0.054,
p-value = 0.860). Evidence of significant correlation was found between the BOTMP-SF
and the PEDI subtest of Self-Care Caregiver Assistance (r = 0.705, p-value = 0.007).
Inspection of the PEDI Mobility Functional Skills subtest revealed a possible ceiling effect,
with only 4 subjects not attaining a perfect score. With this small degree of variability in the
data for this area, a statistical analysis in the form of a correlation was deemed inappropriate.
Likewise, the PEDI Mobility Caregiver Assistance subtest also demonstrated a possible
ceiling effect, with 4 different subjects not attaining a perfect score. However, enough
variability existed within the data to perform statistical analysis with a correlation
coefBcient Results are shown in Table 1.

Table 1.
Correlation between BOTMP-SF score and PEDI subtest scores.
PEDI: Self-Care
Functional Skills

PEDI: Self-care
Caregiver Assist.

PEDI: Mobility
Functional Skills

PEDI: Mobility
Caregiver Assist

BOTMP-SF:
Pearson Correlation
.240
.705
Significance (2-taiI)
.007
.338
Highlighted value indicates significance at the 0.05 level (2-talied).

NA
NA

.054
.860

CHAPTERS
DISCUSSION AND IMPLICATIONS
Discussion of Findings
The lack of valid assessments for adolescents with Down syndrome was the
original problem identified by this study. The researchers hypothesized that the BOTMP
would be a valid assessment for this population and sought to find evidence of support
for this hypothesis. While attempting to find this evidence, the researchers also wished to
collect initial normative data firom this population on the BOTMP and the PEDI. This
general purpose of the study can be summarized in three aims.
The first aim of the study was to provide data in support of the BOTMP-SF as a
valid instrument to assess adolescents with Down syndrome by quantifying the
relationship between overall performance on the BOTMP-SF and fimctional ability as
determined by the PEDI. One way this relationship was quantified was through the
correlation of the scores attained by the subjects on the BOTMP-SF with scores firom
each of four subtests of the PEDI. In support of the hypothesis, the subtest of Self-Care
Caregiver Assistance demonstrated a significant positive correlation with the BOTMP-SF
(r = 0.705, p-value = 0.007). This data suggests that within the subjects tested, as
independence with self-care skills increased, there was a corresponding increase in
BOTMP-SF scores. However, a similar relationship cannot be found firom the data
obtained firom the Self-Care Functional Skills subtest- The correlation between this
subtest and the BOTMP-SF was positive, but not significant at the aforementioned
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p-value (r = 0.240, p-value = 0.338). One possible explanation for this apparent
inconsistency lies in the nature of the data. Although both of these subtests address the
domain of Self-Care, the component of Functional Skill level is very different than the
level of Caregiver Assistance. Consequently, expecting a similar correlation from each
subtest with the BOTMP-SF may be unrealistic. This data offers some support as well as
reasons to refute the original hypothesis of the BOTMP-SF as a valid assessment for the
adolescent with Down syndrome.
Another domain of the PEDI explored was Mobility. Results showed a possible
ceiling effect in both Functional Skills and Caregiver Assistance which led to a
corresponding difBculty in analyzing this data in the form o f a correlation. However, the
fact that the subjects scored so well in the area of Mobility on the PEDI indicates their
high level of function in this area. This calls into question the low scores found on the
BOTMP-SF subtests measuring gross motor performance. For example, if an adolescent
with Down syndrome was judged based on gross motor performance testing alone, the
examiner may be misled as to the individual’s actual functional mobility. Furthermore,
the correlation quantified between the BOTMP-SF and Mobility Caregiver Assistance
was not statistically significant (r = 0.054, p-value = 0.860). No support is provided by
this study that the BOTMP-SF is a good predictor o f functional independence level in
mobility for this population. This adds further evidence to refute the BOTMP-SF as a
valid assessment of the adolescent with Down syndrome. In 1997 Doctor, Tyler, &
VanHom concluded that the BOTMP was not an appropriate test of the child with Down
syndrome due to its lack o f sensitivity to the unique characteristics of this population.
The present study substantiates the claims of Doctor et al. (1997) that the BOTMP may
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not be appropriate, secondary to its apparent lack o f validity with this population.
However, age group and sample size differed in this study, and so such conclusions can
only be made with caution.
The second aim of the study was to provide initial data on the perfomiance of
adolescents with Down syndrome on the BOTMP-SF for professionals working with this
population. Some trends were evident within the individual subtests amongst subjects.
Subjects performed generally well on the catching task of Subtest 5: Upper Limb
Coordination. In this task subjects were asked to catch a tossed ball with both hands.
Ten o f the 13 subjects (77%) were able to catch the ball 3 to 5 times out of 5 trials. Their
success in this task is in contradiction with results of the Henderson, Morris, & Frith
(1981) study. The conclusion of the Henderson etal. (1981) study was, in part, that
individuals with Down syndrome have difBculty with tasks in which a movement
sequence has to be planned to coincide with an external event. When an individual
prepares him or herself to catch a tossed ball, this type of movement sequence timing is
intrinsic to the task. In other words, this task requires feedforward (preprogrammed)
processing. Feedforward processing has been shown to be an area of difficulty for
individuals with Down syndrome. In one such study. Frith & Frith (1974) concluded that
individuals with Down syndrome tend to rely on feedback processes, performing poorly
on tasks requiring feedforward processing. This apparent contradiction between data on
this subtest and previous research on other feedforward tasks indicates the need for more
research in this area.
Another area of relative success for many of the subjects was in the first two
items of Subtest 7: Visual Motor Control. In these tasks, 6 of the 13 subjects (46%)
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received the maximum available points, with only 3 instances of failure in the two tasks
combined. These tasks involved drawing a staight line through a straight path and
copying a circle from a model. Subjects were given unlimited time to complete each
task. The success in these tasks are similar to results found by Henderson, Morris, &
Frith (1981) which caused them to conclude that “the specific problem in the
programming of movements apparently shown by the Down syndrome child may only
reside in this timing component, but not in the spatial component” (p. 234). Again, more
research is needed to substantiate this reasoning.
An area of relative poor performance by the subjects on the BOTMP-SF was that
of Bilateral Coordination (Subtest 3). In particular, every subject failed the task of
Tapping Feet Alternately While Making Circles with Fingers. Moreover, in the testing of
Upper Limb Speed & Dexterity (Subtest 8), many of the subjects demonstrated difficulty,
especially in the card sorting task. Although the researchers found no literature
investigating bilateral coordination tasks or upper limb speed and dexterity, it is possible
that the novelty and/or the cognitive demands of the tasks were detrimental to the
subjects’ performance. Subjects also showed a general trend of difficulty with Response
Speed (Subtest 6). This data offers further evidence to support the claims of Frith & Frith
(1974) who stated that children with Down syndrome should do well in motor tasks
requiring slow movements following no predetermined course, but more poorly in tasks
involving fast and regular movements.
Finally, many subjects showed poor performance on the BOTMP-SF in Subtest
2: Balance. Both the static and dynamic components of the subtest proved difficult for
the subjects. In a study by Connolly & Michael (1986), balance is stated as an area of
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dîfBculty for children with Down syndrome as compared to children without Down
syndrome. However, Le Blanc, French, & Shultz (1977) compared TMI subjects with
and without Down syndrome on static and dynamic balance tests. The researchers found
that subjects with Down syndrome perform significantly better in dynamic balance tasks
than subjects without Down syndrome of comparable mental status. The study by Le
Blanc et al. may indicate that by eliminating the cognitive factor firom consideration, a
subject with Down syndrome may have better balance capabilities than would be inferred
firom the results of Subtest 2. These results seem to support the findings of Connolly &
Michael (1986). However the findings of LeBlanc et al. (1977) raise the following
question: to what degree does cognition affect the performance of individuals with Down
syndrome in balance tasks?
As previously stated, the researchers noted instances of lack of cognitive
understanding interfering with performance on the BOTMP-SF. This was in agreement
with the Bruininks & Bruininks (1977) study which led the researchers to conclude that a
mental impairment might lead to a diminished score on the BOTMP, independent of
physical ability. Furthermore, Hattie & Edwards (1987) recommended caution in
assuming that a low score is indicative of poor motor ability when assessing an individual
with cognitive difficulties. They concluded that the score may be a result of “poor motor
ability, lower intellectual performance, or a combination of these factors” (p. 109). In
addition, the researchers found behavioral problems to be a factor in some of the subjects,
causing difficulties in administering the test. Behavior may have contributed to lower
scoring for these subjects, but more research is necessary to make any definitive claims in
this area.
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The third aim of the study was to provide initial data on the performance o f
adolescents with Down syndrome on the PEDI for professionals working with this
population. Since the subjects received almost perfect scores for the Mobility domain, it
may be an inappropriate functional measure for this population. However, in the SelfCare domain, subjects scored with more variability, and therefore this domain may be a
more sensitive measure of functional performance.
The researcher who performed the PEDI noted some trends during the interview
process. First, parents may have had a tendency to give his or her child credit for an item
when unsure o f the child’s ability in that particular task. On further questioning, the
researcher often discovered the child was actually unable to perform these tasks in many
instances. Second, a majority o f the parents commented on their preference toward a test,
such as the PEDI, which relies on their report of their child’s functional abilities. The
parents also stated that they preferred this type of test over tests, such as the BOTMP,
which rely on a one-time performance as an assessment o f a skill. Case-Smith (1996)
reported that the parent interview method seems to be preferred over the professional
observation method because it allows the primary caregiver to report on the child’s
behavior “across environments and not on his or her performance at one point in time”
(p-55).
Application of Practice
Based on the researchers’ observations throughout the study, several suggestions
for clinical application can be made. First, the authors suggest using a functional
measure rather than a motor proficiency test when assessing the adolescent with Down
syndrome. The PEDI was the functional measure utilized in this study, and shown useful
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for assessing Self-Care skills. However, very high scores with little variability were
attained by the subjects in this study in the Mobility domain. The PEDI may assess lower
level mobility skills than typically displayed by the adolescent with Down syndrome, or
may not be sensitive enough for this population. Secondly, whenever possible,
practitioners would be advised to rely on parent report of functional status when
assessing the adolescent with Down syndrome. This method of assessment may
eliminate the uncertainty associated with tests which allow for one time demonstration of
a skill. Finally, since this and other studies failed to show evidence to support the
BOTMP as an appropriate test for the adolescent with Down syndrome, the clinician
serving this population would be advised to cautiously consider the usefulness of this test
Limitations
One factor in this study that limited the ability to generalize results to the whole
population of individuals with Down syndrome, was the sampling method. Purposive
sampling is not a random method of collecting subjects and so it is inappropriate to
generalize the findings from these subjects to the whole population with Down syndrome.
Another limitation of this study was that the subjects were all adolescents (aged 12 to 20 yr.)
who were at least Trainable Mentally Impaired and so generalizing the findings to
individuals with Down syndrome outside this population is inadvisable.
Suggestions for Further Research
Although all efforts were made to control the environment in which testing
occurred in this study, future studies with the BOTMP may be strengthened by ensuring
that all testing takes place in the same environment. In this study, one instance of
parental interference in the BOTMP testing may have affected the score of the subject
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involved. Researchers may be advised to control for parent/child interaction during a
testing session. Also, the researcher performing the scoring of the PEDI developed an
increased comfort level with the parent interview sessions as the study progressed.
Future studies would be advised to incorporate more practice interview sessions before
actual data collection begins.
Based on this study’s findings, and in light of previous literature, some areas for
future research are suggested. First, more research may be necessary to investigate the
apparent contradiction which exists between data on Subtest 5 (Upper Limb
Coordination) of the BOTMP and previous research on other feedforward tasks.
Secondly, motor learning research is abundant for other populations, but with respect to
the individual with Down syndrome, it is lacking. Thirdly, further studies of the role of
cognition in the performance of motor tasks, such as balance, in the individual with
Down syndrome, are needed. Along with cognition, the issue of behavior played an
apparent role in the results of this study. Substantiation for this claim is needed, and may
be a valuable area for future study.
The area of the PEDI that parents reported most difficulty for their adolescent
with Down syndrome was in the Self-Care Domain. Functional skills, such as fastening
garments and tying shoes, were frequently a challenge for the subjects. For this reason, it
may be appropriate for research to explore the efficacy of occupational therapy for this
population. Finally, this study did not address the Social Function Domain of the PEDI.
Future studies incorporating this domain may add information about the functional status
of this population.
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Conclusion
The results o f this study provide evidence against the original hypothesis that the
BOTMP is a valid test for the assessment of the adolescent with Down syndrome. This
conclusion is made based on results obtained 6om the PEDI, a functional measure. Tests
of function, like the PEDI, appear to be more appropriate assessment tools for this
population. As an individual with a disability, such as Down syndrome, approaches
adulthood, concerns with function and quality of life outweigh concerns about motor
development. If practitioners serving individuals with Down syndrome seek to provide
the most appropriate assessment and follow-up care, they would be advised to focus on
independent functional ability.
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APPENDIX A
CONSENT FORM
I acknowledge as parent or legal guardian that my child,___________________, will be asked to
perform motor activities described by the Bruininks-Oseretslgr Test-Short Form (BOT-SF). The BOT-SF
is a standardized test made up of eight sub-tests that evaluate runnmg speed and agility, balance, bilateral
coordination, strength, upper limb coordination, response speed, visual-motor control, and upper limh
speed and dexterity. I understand that the results o f the BOT-SF will be compared to the responses I give
to questions from the Pediatric Evaluation o f Disability Inventory (PEDI). The PEDI is an instrument to
assess function in the areas o f self-care, mobility, and social function in children with disabilities.
1 acknowledge that approximately 15 adolescents with Down syndrome will be participating in
this study. These subjects will be volunteers from area schools and camps.
I acknowledge that the risks involved with participation in this study are no greater than during
everyday play activities. 1acknowledge that the benefit of participation in this study is that the data
obtained will be used to determine the validity o f the BOT-SF with this population. Through obtainmg
data, either supporting or refuting the validity o f the BOT-SF, this study will better equip clinicians for
assessing and treating adolescents with Down syndrome.
1 acknowledge all of the following statements:
•

Emotional or physical risk is not expected in performing the BOT-SF Test All measures, to the best
o f the investigator’s ability, will be taken to ensure the safety of participants.

•

Administration of the eight sub-tests will take approximately 30-40 minutes. Following the
administration o f these sub-tests, subjects will be debriefed with regard to the relevance of data
collected during their test session.

•

All data sheets will be encoded to ensure confidentiality.

•

The investigators will be available for any questions through the Physical Therapy Department at
Grand Valley State University.

•

Results o f this study will be made available upon written request

•

If there are any questions concerning the rights of participants of this study, please call Professor Paul
Huizenga, chair of the Human Subjects Review Committee at Grand Valley State University, at (616)
895-2472.

1 hereby authorize Robin Essebaggers, Wynne Martin, and Gina Smies to use the results of these tests for
their study and release the findings to the scientific literature.
1 am frilly aware that confidentiality will be maintained throughout this research project Documentation
containing a volunteer’s name will be destroyed after the data collection phase.
I acknowledge that I have read the above information. Permission for my child to participate in this study
is granted.
Parent or Legal Guardian
Date
Witness
*please have participant wear tennis shoes on day o f testing.

50

APPENDIX B
INFORMATION SHEET
Information Sheet for Parents/Guardians and Participants

We are a group of students from Grand Valley State University (GVSU)
completing our Master’s degree in Physical Therapy. We are in our third year of study
and currently active in preparing our research project for our Master’s thesis. The
chairman of the thesis committee is Barb Baker, MPT, NCS. She is a physical therapist
with experience with the pediatric population and she is a professor of physical therapy at
GVSU as well.
The premise of our project is the lack of a sensitive motor development test for
the Down syndrome population. The purpose of this study is to determine if the
performance of adolescents with Down syndrome on the Bruininks-Oseretsky Test of
Motor Proficiency (BOTMP) can be correlated with function as determined by the
Pediatric Evaluation of Disability Inventory (PEDI). The BOTMP is currently the “best”
such test for this population, as stated in the liturature. We plan to ask subjects to
perform the tasks of the BOTMP (described later) and will correlate these scores with the
scores attained from the PEDI in order to investigate the sensitivity of the BOTMP to this
population.
Every effort will be made to maintain your child’s comfort level throughout the
data collection period. Complete confidentiality will be implemented during the study as
well. All the names of participants will be assigned a code and records of involvement
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will be destroyed upon the completion of the study. In addition, participants may
terminate the test at anytime should they feel uncomfortable.
The following is a summary of the activities involved in completing short form of
the BOTMP:
The Bruininks Test —Description of Short Form Activities
• Running Speed and Agility- Participant runs down to a marker and back.
• Standing on Preferred Leg and Balance Beam- Participant stands on dominant leg on
a floor balance beam.
•

Walking Forward Heel-to-toe on Balance Beam- Participant attempts to walk heel-totoe on same balance beam.

• Tapping Feet Alternately While Making Circles with Fingers
• Jumping Up and Clapping Hands- Participant jumps and tries to clap as many times
as possible.
•

Standing Broad Jump- Participant jumps as far as possible from both feet.

• Catching a Tossed Ball with Both Hands
• Throwing a Ball at a Target with Preferred Hand
• Response Speed- Participant will try to stop a dropped ruler by trapping it with
his/her hand against the wall.
• Drawing a Line Through a Straight Path with Preferred Hand
• Copying a Circle with Preferred Hand
• Copying Overlapping Pencils with Preferred Hand
• Sorting Shape Cards with Preferred Hand
• Making Dots in Circles with Preferred Hand
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Pediatric Evaluation o f Disability Inventory —Description

The PEDI is a tool used to evaluate function in three areas: l)self-care,
2)mobility, and 3)social function. We are interested in participants* function in the areas
of self-care and mobility. These areas will be scored by you, the parent/guardian, on a
questionnaire provided by us. You will be given instructions for completing the
questionnaire. The researchers will follow up with a phone call to clarify any questions
they may have about your responses.

Thank you for your time and participation in this study. We hope to contribute
significant information to the research community about the motor abilities in adolescents
with Down syndrome.

Robin Essebaggers, SPT

Gina Smies, SPT

Wynne Martin, SPT

APPENDIX C
MEDICAL HISTORY QUESTIONNAIRE
Subject’s
Name:__________________________________________
Date of Birth:________________ School Attending:______________
Phone:_______________ Physician:___________________________
Have you ever consulted (for your child) with a physician for any of the following
conditions? These conditions are important as they may affect the results of the
Bruininks-Oseretsky Test.
Heart conditions
Dizziness/Fainting
High Blood Pressure
Headaches
Seizures
Head Injuries
Hypoglycemia
Diabetes
Persistent Cough
Lung Disease
Asthma
Allergies
Hearing Problems
Visual Problems
Vestibular Problems
Orthopedic Problems
Hospitalization
Other Conditions:

Y/N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
Y /N
_________________________________ ________

Please explain any ‘YES’ answers:
Please list all surgical procedures and current medications:
Has your child ever received physical therapy in the past?
Currently? Y /N
If so, how long did it last and did you find it beneficial?
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Y /N
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What is the IQ of your child?_
(If unsure, please choose category below.)
_Average
Educably mentally impaired (EMI)
Trainably mentally impaired (TMI)
Severely mentally impaired (SMI)
Profoundly mentally impaired (FMI)

IQ
IQ
IQ
IQ
IQ

above 70
70-50
49-35
34-20
20-00

This test is not any more stressful than average daily play activities. However, if the
participant is restricted from physical activity by their physician a signed permission
statement must accompany this form.
As Parent or Legal Guardian I understand that my child may be excluded from the study
based on the results of this questionnaire, as some conditions may impact reliability.
Parent or Legal Guardian

Date

APPENDIX D
FACILITY CONSENT FORM
I authorize, as facility representative, the use of________________________________
to the Grand Valley State University Physical Therapy students, Robin Essebaggers,
Wynne Martin, and Gina Smies, for the purpose of testing individuals with Down
syndrome afGliated with our organization whose parents or legal guardians have given
written consent. I understand that these students will test the individuals with Down
syndrome using the Bruininks-Oseretsky Test of Motor Proficiency, the Short Form
(BOT-SF).
I understand and acknowledge all of these statements:
> Emotional or physical risk is not expected in performing the BOT-SF Test All
measures, to the best of the investigator’s ability, will be taken to ensure the safety of
participants.
>

Adm inistration of the eight sub-tests will take approximately 30-40 minutes per

subject.
> Participation is on a voluntary basis. Participants may terminate the test at any time
upon their request without penalty.
> All data sheets will be encoded to ensure confidentiality.
> The investigators will be available for any questions through the Physical Therapy
Department at Grand Valley State University.
> Results of this study will be made available upon written request.
I hereby authorize Robin Essebaggers, Wyruie Martin, and Gina Smies to use this facility
for the above stated testing purposes.
I acknowledge that I have read and understand the above information. Permission to use
this facility for a testing site is granted.
Facility Representative

Date

Witness
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PUce •

c h e c k c o c v o p o n d i n ^ to e»ch l l c n c
I t e m e e o e e s s O * u « u 6 l e ; l ■ c » p s b t«
^

I A . F o c jT w d w rsil

5.
6.
7.
8.
9.

Finger feeds
Scoops wHh a sp o o n an d beings to m outh
Lbesaspoon%treU
Uses a fork w ell
Uses a knife to b u tter b read, cu t soft foods

C. Use o f Drinking Cooloiners
10.
11.
12.
13.
14.

H olds bottle o r spout cup
Lifts cup to d rin k , b u t cu p m ay tip
Lifts open cu p securely w ith tw o h ands
Lifts open cu p securely w ith o n e h an d
Pouis liquid from carton o r pitcher

D. Tootfibrushing j
15.
16.
17.
IS.
19.

O pens m outh fo r teeth to b e b n ish e d
H olds toothbrush
Brushes teeth; b u t ixX a th o rough job
Thoroughly brushes teeth
Prepares tooth b ru sh w ith toothpaste

I E. H oirtfushing
20.
2L
22.
23.

H olds head in position stfhile h a ir is combed
Brings b ru sh o r com b to h air
Brushes o r com bs h air
Manages ta n ÿ e s artd p arts h a ir

24.
25.
2S
27.
28.

Allows rv>se to b e w ÿ e d
Blo%vs nose into h eld tissue
W ipes nose u sin g tissu e o n request
W ipes rtose u sin g tissue w ith o u t request
Blows attd w ipes rvose w ith o u t request

29.
30.
3L
32

H olds hands o u t to b e w ashed
Rubs hattds together to d e a n
T uiru w ater o n an d off, obtains so ap
Washes han d s th o ro u ÿ rly

I F. N ose C ora

I G . H an d w ash in g

33. Dries haitds thoroughly

0 I

I K. Prxih
49. Assists, su ch as push ing ieg^ through pants

y
✓

50.
5L
52
53.

Removes p ants w ith elastic w aist
Puts o n p ants %vith elastic w aist
Removes pants, including unfastening
Puts o n pares, including fastening

0 I
✓
✓
✓
✓

54
55.
56.
57.
58.

Removes socks a n d unfastened shoes
Puts o n unfastened shoes
Puis o n socks
Puts shoes o n correct feet; maiuigesvelcto fasteners
Ties shoelaces

V

L

0I
/
✓
✓
✓
0

y

59.
60.
61.
62
63.

o I

FT

o I

y
y
y
y

y

0I

Assists w ith d o th m g m anagement
Tries to w ipe self after toileting
Mairages toilet seat, gets toilet p ap er and flushes toilet
Manages clothes b ^ b re a rrd after toiletir%
W ipes self thoroughly after bow el movements

N . M onogemenI of Bladder

(S o m - I
It d«iU h a a prarinaily mtmlf mj «Mfl

OI

6 4 Indicates w h en w et in diapers o r training pants
65. Occasionally iitdicates treed to urinate (daytime)
66 C o n sisten t^ indicates n e e d to u iiiu te w ith tim e to
get to toilet (daytim e)
67. Takes self into bathroom to urirrate (daytime)
68. Consistently stays d ry d ay artd night

.

O1
t/

0I
y
y

S h o o s/S o d u

M . Toileting Tasks (doihas, loSat
monoqamant; end wiping onM

1

y
y

o I

Tries to assist w ith fasteners
2 ^ an d u n rip s, d o esn 't separate o r hook zqiper
S tu p s an d u n sru p s
Buttons an d unbuttons
Zips an d u n z i ^ , separates a n d hooks r ÿ p e r

45.
4&
47.
48.

0 I

1. Eals p u ic e d /b te n d e d /stra ln e d foods
2. E its grouiK t/Iuinpy foods
3. Ea<s cut up/chunlgr/<B ced foods
i . E its all textures o f table food

I B. Use of UfonsiU]

U L Faslenan

^

y

y

O . M artagem ent of Bowel (Sam -1

0I

69. Irvdicates treed to b e changed
70. Occasionally brdlcates n eed to u se toilet (daytiirre)
71. Consistently indicates n eed to u se toilet w ith tim e to
get to toilet (daytim e)
72 e x tin g u ish es betw een n eed for urination and bow el
movements
73. Takes self into bathroom for bow el movements, has
no bow el accidents

sof-cA RE Do m a in SUM
H. W a sh in g Body & Face
34.
35.
36.
37.
38.

Tries to w ash p a rts o f body
W ashes body thoroughly, n o t including face
Obtains soap (an d soaps w ashcloth, if used)
Dries body th o ro u ÿ d y
W ashes an d d ries face thoroughly

0 t

y
y
y
y
✓

PlEASE BE SURE YOU HAVE ANSWERED A ll ITEMS.

Comments

I L Puflover/fTO O t-O penittq C orm enlT O I
39. Assists, such as pushing arm s th ro u g h shirt
40. Removes T-shirt, dress o r sw eater
(pullover garm ent w ithout fasteners)
4L Puts o n T-shirt, dress o r sw eater
4 2 A lts o n artd rem oves front-opening shirt,
not irtcluding fasteners
43. P u ts o n a ttd rem oves front-opening shirt,
including fasteners
PEDI — 2
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C A S E

S T U D I E S

PUe* ■ d w d c

e o c r a p o n d i n g k> o c h K e rn :
I t e m K o n K 0 •• u n a b k ; 1 • c a p a b l e

«7
0I

I A. Toilet Troosfef»
1.
2.
3.
4.
5.

Sit» tf su p p o rted by cqa ipo >ent oc caregtve r
Sits unsupported on toilet o r potty chair
Gets o n a n d off low toilet o r p o tt/
G ets o n a n d off aduh-slzed toilet
Gets o n a n d off loOet, not needing ow n an n s

6.
7.
8.
9.
10.

Sits ifsu p p o tted by equipm ent o r categivcr
Sits unsu pported o n ctiair o rb e n d i
Gets o n a t ^ off low d ta ir o r fumitwre
Gets in an d out of adult-sized duir/w h eelch air
Gets in an d o u t of chair, n o t needSng ow n ann s

B.

C.

L O u tJ o o r Locomotion: M olhods
38. Walk», b u t holds onto e je c ts , caregiver, o r devices
to r support
39. W alks wUtiout support .

J. O u tdoor Locomotion: Distance/
Speod (Scof# - I %rn o W fj)

dK iir/W hoeicIiair Transfers

o

I

y

✓
>
V

C or Transfers

Moves 10-50 feet (1-5 c a r lengths)
Moves 50-100 feet (5-10 c a r lengths)
Moves 100-150 feet P S 5 0 yards)
Moves 150 feet and lo n g er, b u t with difficulty
(stumbles; slow for age)
44. Moves 150 feet and lo c k e r w ith no difficulty

K. O u td o o r locomotion: Surfoces
45.
46
47.
46
49.

o 1

IL Moves in cat; scoots o n seat or gets in and out of
car seat
12. Gets In and out of car w ith little assistance o r
instruction
13. Gets in a n d out of car w ith no assistance or
instruction
14. Manages seat belt o r chair restraint
15. Gets in a n d out of car a n d opera and closes car door

40l
41
42.
43.

a#

Level surfaces (srtiooth sidewalks, driveways)
Slightly uneven surfaces (cracked pavement)
Rough, urieven surfaces (lawns, gravel driveway)
Up arid down inclme o r ram ps
Up arid down curbs

OI

✓
?
7
Z
N#

E u

0I
7
y
/
/
y

U pstairs (Scoc* * 1 it dwU Kot
p v w w ly

0I
y
v"
m
m
u
y

P . Bod MobililyAronsfers
16. Raises to sittirig position in bed o r crib
17. Comes to sit at edge o f bed; lies dow n from sitting at
edge of bed
18. Gets in arid out of ow n bed
19. Gets In arid out of ow n bed, not needing ow n arms

0I

E. Tub Transkrs
20. Sits if supported by equipm ent o r caregiver in a
tu b o r sink
SHs u nsupported and moves in tub
22. Q im b s o r scoots in a n d o u t of tub
23. Sits d o w n arid stands u p from inside tub
24. Steps/transfers into a n d o u t of an adult-sized tub

2L

0I

jltill)______

y.
y.
V
/
« ?»
y

50.
51.
53
53

Scoots or crawb up p artial flight (1-11 steps)
Scoots or crawb tjp full flight (12-15 steps)
Walks up partial flight
Walks up lull flight, b u t w ith difficulty
(slow for age)
54^ Walks up entire flight w ith rio difficulty

M. Downslairs

pfMOmly

(Scon- I S A U ho*
«till

0 t

56
56
57.
56

Scoots orcraw b dow n partial flight (1-11 steps)
Scoots or crawb d o w n fwU flight (12-15 steps)
Walks down partial fU ÿrt
Walks down full flight, b u t w ith difficulty
(slow for age)
59. Walks down full flight w ith riO difficulty ■
M O B lU rr DOMAIN SUM

>3/

PlEASE BE SURE YOU HAVE ANSWERED AIL ITEMS.

F.

Irtdoor Looomofton Mettions

(Sew• I ifmoalwaJI _____

0 I

25. Rods, scoots, crawls, o r creeps on floor
2 6 Walks, but holds orxto furniture, w alb, caregivers or
uses devices for support
27. Walks without support

G.

H.

Indoor Locomotion: Pulls/
C orn es Objects

3 3 O ian g es p ly s k a l locadon purposefully
34. M oves o ^ects along floor
3 3 . Carries objects snuU crtough to be lield in otieliand
36. Carries objects large etiough to require tw o hands
37. Carries fragile o r spUlable objects

212

Placeacheckcocrcspottdingtoeach
ilenuItemscoies:0• unable;
1-capable
g;

A. Com prehension of W ord Meanings

Indoor Locomotion: D istance/
Spoed (Sew=I ) m
oWwed)

28. Moves w ithin a room but w ith difficulty
(falls; slow for age)
29. Moves w ithin a room w ith no difficulty
30. Moves betw een rooms b u t with difficulty
(falls; slow for age)
3L Moves betw een rooms w ith rvo (£fficulty
3 3 Moves Indoors 50 feet; opettt and closes inside arid
outside doors

SOCIAL FUNCTION DOMAIN

o

*
y

I

✓
y
•/

1. Orients to sound
3 Responds to "no"; recognizes own nam e o r that
of familiar people
Urtderstands 10 w ords
Urtdetstands when y o u talk about relationships among
people an d /o r things th a t are vbSrIe
Understarvds when y o u talk about time and secjuence
of events

F#

B. Com préhension of Senlenco
ComploxAy_______________

0I
✓
y
PEDI —3

6 Understands short sent ences about familiar oi^ects
and people
7. Understands I-step com m ands with wordVthat
describe people or things
8. Understands directions that describe where
som ethm gb
9. Understands 2-step com m ands, using if/then,
before/after, Tust/sccond, etc.
10. Uitdetsuncb two sentences that are about the same
subject but have a différera form

K lJ

APPENDIX G

Table 2
ResDonses of Subjects to the Medical Questionnaire
Heart Conditions
Dizziness/ Fainting
High Blood Pressure
Headaches
Seizures
Head Injuries
Hypoglycemia
Diabetes
Persistent Cough
Lung Disease
Asthma
Allergies
Hearing Problems
Visual Problems
Vestibular Problems
Orthopedic Problems
Hospitalization
Other

59

Yes

No

6
0
0
0
0
0
0
1
0
0
1
4
7
8
0
2
6
3

7
13
13
13
13
13
13
12
13
13
12
9
6
5
13
11
7
10

APPENDIX H
GRAPH 6

Subjects' Total BOT1VP-SFScores

IS e rie s I

8 9 10 11 12 13
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